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In this work the inuence of equal-channel angular pressing on strength and fatigue of an aluminum alloy has been studied. Transmission electron microscopy was applied to determine an average grain size, shape, and size of precipitates. The ultimate tensile strength and fatigue endurance limit of ultrane-grained and coarse-grained samples were evaluated at 20 Recently formation of the UFG structure in various metals and alloys to achieve enhanced mechanical properties has been becoming one of the most actively developed research directions of materials science [14] .
In particular, in order to produce bulk UFG billets for structural application, a number of severe plastic deformation (SPD) techniques was developed. A distinctive feature of the techniques is application of large strains in the conditions of high pressures at relatively low temperatures [1] .
At the same time, grain renement in Al alloys by SPD techniques has a number of important peculiarities. All of this creates additional possibilities for properties enhancement in metal alloys, but it requires optimizing technological regimes of producing bulk UFG billets to be used not only for basic research, but also having innovative potential for structural application.
One of the promising applications of UFG Al alloy is production of gas-turbine engine fan blades. For using High-cycle fatigue (HCF) tests were performed on testing machines high-frequency pulsators Amsler 100
HFP 5100 and Amsler 300 HFP 5100 (Zwick/Roell) under axial loading of a sample at temperatures T = 20
and 175 • C according to [6] . The fatigue tests were performed with 30 Hz frequency at a number of cycles N = 10 7 . The cycle asymmetry coecient R σ = 0.1.
Results and discussions
The investigations showed that in addition to general The average grain size in UFG samples was equal to 300 nm (Fig. 3) . A large number of dispersed precipitates was observed in the structure, which are eective obstacles for dislocations motion (Fig. 4) .
In particular, in the structure of UFG samples two types of particles were revealed. The rst type was of a globular shape, and the average grain size was about 20 nm (Fig. 5a ). According to the EDS analysis these particles contained mainly aluminum and copper (Fig. 6 ), i.e. they referred to the particles of the Al 2 Cu phase, which are strengthening ones for this system of alloys. The second type of particles with the average size of about 70 nm (Fig. 5b) had a slightly elongated shape and contained mainly aluminum, magnesium and copper. They can be referred to Al 2 MgCu phase particles according to the EDS analysis and morphological characteristics, which are also found in the investigated alloy (Fig. 7 ) [5] .
As a result of testing at room temperature, the to 7% (Fig. 8) . The 2618 alloy in the UFG state exhibited the ultimate tensile strength over 20% higher than that in a coarse-grained sample subjected to standard treatment (370 MPa) (Fig. 8) , but the ductility reduced more than twice.
The enhanced strength of UFG samples at room temperature is a result of strong grain renement and dispersion hardening. Decrease of elongation to failure can be explained by internal stresses around particles and near grain boundaries, which prevent nucleation, propagation and motion of dislocations. A short strain hardening stage is observed in the UFG samples. As it is known, at the strain hardening stage the dislocation density increases. In the UFG material the distance between grain boundaries is far smaller, therefore dislocations achieve the opposite grain boundary faster and annihilate. This can explain a short-term stage of strain hardening in the UFG samples and, thus, a small uniform deformation.
The tensile tests of UFG 2618 samples carried out at elevated temperatures showed that the ultimate tensile strength reduces slightly to 430 MPa. This conrms the thermal stability of mechanical properties of AK4-1 alloy in the UFG state to a temperature of 175 • C (Fig. 9) . 
The experimental data on HCF tests at 20 As it follows from the above-written data (Fig. 10 ), the alloy with the UFG structure at T = 20
• C has a higher fatigue endurance limit (by ≈15%) on the basis of N = 10 7 cycles as compared to the coarse-grained one after standard treatment.
Alongside with that when the testing temperature increases to 175 • C on the basis of N = 10
7 cycles in the UFG alloy, the fatigue endurance limit reduces from σ max = 257 MPa to σ max = 204 MPa (Fig. 11) . It is known that grain renement can increase the fatigue properties in some metals and alloys with a UFG structure [79] .
At the same time, in some publications it was mentioned that the fatigue limit in Al alloys subjected to ECAP is close to the values observed in coarse-grained materials [10, 11] . In other works [12] much higher fatigue properties were achieved experimentally in UFG samples.
It is evident that the fatigue properties of Al alloys are sensitive not only to grain renement, but also to other structure peculiarities, in particular to chemical composition that determines contributions of solid solution and precipitation hardenings. Alloying element atoms and dispersed particles can prevent grain boundary migration, which is one of structure relaxation mechanisms in the process of fatigue tests manifesting itself as grain growth [8] and twinning [9] leading to material softening.
Thus, as compared to coarse-grained samples subjected to standard treatment, enhanced fatigue properties at 20 • C in ECAPed samples are conditioned by the combination of the UFG structure and precipitation hardening due to particles with a grain size of 20 nm (Fig. 5a ). In the process of fatigue testing at an elevated temperature of 175 • C these particles coarsen, as a result the fatigue endurance limit decreases. 2. Formation of a UFG structure in the AlCuMg alloy resulted in the increase of fatigue endurance limit at 20 • C by 15% to σ max = 257 MPa, as compared to the fatigue endurance limit σ max = 222 MPa for coarse-grained samples subjected to standard treatment. With the testing temperature increase to 175
• C, the fatigue endurance limit in the UFG state reduced to σ max = 204 MPa.
